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ABSTRACT
NCLB and other federal mandates address efforts to achieve access to an equitable
education for all children. These federal mandates led to the school accountability era of
high stakes testing and school district report cards. As a result of school accountability,
short-cycle formative assessments were identified as a strategy for improving student
outcomes through recommendations outlined in school improvement plans. Moreover, a
movement towards full inclusive classes continues to gain momentum in efforts to
achieve access to and equity in education for all students. However, individual student
achievement may not be optimum based on an inclusive class setting as a placement for
all students needing special education services. With school systems implementing shortcycle formative assessments coupled with a movement towards full inclusion, it becomes
apparent that investigations are needed to explore the academic achievement of students
in inclusive settings that use short-cycle assessments. The purpose of this exploratory
quantitative study was to examine the academic success of students in Algebra 1
inclusion classes to determine if achievement might differ between students of varying
abilities. This investigation was conducted at a high school located in a northeast Ohio
urban school district. Students enrolled in select Algebra 1 inclusion classes at one high
school participated in the study. The results were obtained by using the software package
R (R Core Team, 2022) to perform multiple regression and analyses of covariance
analyses of various models. The analyses were in concert with previous research that
asserts that there are no significant statistical differences in academic achievement
between students with individual education plans and students without individual
education plans. However, it was found that there is practical significance which needs to
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be addressed in light of the main thrust of NCLB and its later authorizations is that of
access and equity. The practical significance was seen in the results that the only
combination of student characteristics that showed a positive growth in academic
achievement was a student without having an individual education plan and whose
attendance was not considered chronic. The combination of student characteristics that
showed a negative growth were: (1) a student having an individual education plan and
whose attendance was not considered chronic, (2) a student having an individual
education plan and whose attendance was considered chronic, and (3) a student without
an individual education plan and whose attendance was considered chronic. Moreover, in
comparison, the growth for a student having an individual education plan and whose
attendance was considered chronic was better than a student having an individual
education plan and whose attendance was not considered chronic. Other results indicated
that the independent variables were predictive of posttest scores for the full model
(sample size, n = 52). The results imply that additional and/or different supports are
needed to ensure all students realize positive growth in their educational outcomes.
Additionally, student engagement is thought to be an area of importance for further
research as it relates to student-teacher relationships, classroom environment,
characteristics of teachers, and teaching methods/strategies.
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CHAPTER I: Introduction
This chapter presents some problematic issues regarding the education of students
with special education needs. Also, included are the purpose for doing this research and
the associated research questions. Additionally, presented are the significance of the
study, context of the study, and key terms with their related definitions. Finally, an
overview of the organization of the thesis is provided.

THEORETICAL FRAMEWORK
Roos (2019) offers one notion of inclusion as an ideology that is concerned with
equity in mathematics education. This notion of inclusion and the definition of
educational equity as espoused by Amadeo (2022) sets the stage for the framework of this
current inquiry. Amadeo (2022) asserts that “equity in education is when every student
receives the resources needed to acquire the basic work skills of reading, writing and
simple arithmetic.” It is reasonable to expect that local initiatives and the state and federal
mandates intended to achieve equity in education have helped to level the playing field.
This query will examine the implementation of this notion of inclusion as it relates to the
achievement of students in full inclusive Algebra 1 classes.

INTRODUCTION
Settings for the placement of special education services are of interest in this
study. The placement of special education services may become problematic when all of
the special education services are expected to be provided in inclusive classrooms
without the proper supports. The era of school accountability leading to high-stakes
testing and value-added measures has resulted in schools developing improvement plans
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to address the concerns indicated on state report cards. Some school districts have
recommended and implemented short-cycle formative assessments as a process to
improve the academic achievement of students. This proposed investigation will
contribute to the continued discussion regarding the appropriate placement of students in
receiving special services/supports. Also, the study will provide a means for teachers as
well as administrators to reflect upon their respective practices regarding the academic
achievement of students with varying abilities attending Algebra 1 inclusive classes that
use short-cycle assessments as a strategy for improving academic achievement.

BACKGROUND OF THE PROBLEM
Academic achievement has been valued as a vehicle to move up along the social
and economic ladders in American society (M. van den Berg et. al, 2018). Achievement
and performance in mathematics is of particular concern because the choice of
employment in this ever-changing technological world may be severely limited to lowpaying menial and unskilled jobs for those without good mathematical skills. Conversely,
knowledge and understanding of mathematical principles, concepts, and applications can
open many doors of opportunity and advancement for skilled and professional
employment. Similarly, the preparation for college and career readiness of students is in
jeopardy if students do not have access to the high school Algebra 1 mathematics
curriculum.
The Elementary and Secondary Act (ESEA) known as No Child Left Behind
(NCLB) and its later authorizations have made provisions for students requiring special
services to have access to their school’s curriculum in the least restrictive environment
(LRE) known as an inclusion setting (Brewton, 2005). These authorizations have led to
2

the school accountability era where school districts are held accountable for student
performance on high-stakes tests as mandated by the respective state board of education
(Scott, 2018). As a result, schools have developed school improvement plans to address
the academic shortcomings as reported on the respective school district’s report card
(VanGronigen & Meyers, 2017).
Some school district improvement plans have identified the implementation of
short-cycle formative assessment as a strategy to address the concerns of academic
achievement (Baum, 2011). Moreover, in concert with the implementation of short-cycle
formative assessments, there has been a national trend moving towards total inclusion
versus more restrictive environments for special education services (Morocco, 2001).
With school systems implementing short-cycle formative assessments coupled
with a movement towards total inclusion, it becomes apparent that investigations are
needed to explore the academic achievement of students in inclusive settings that use
short-cycle assessments. This proposed study will investigate the academic achievement
of students in Algebra 1 inclusion classes that use short-cycle formative assessments.

STATEMENT OF THE PROBLEM
The verdict is still out on the appropriate placement of students with special
education needs (Fore, 2008). However, the movement towards full inclusive classes is
still gaining momentum. A new direction towards full inclusive classes will require
subject area teachers to employ more effective strategies in assisting students with special
education needs to meet the standards as set forth by the general education curriculum.
This new direction is problematic because the policy for the placement of students
with special needs has continued to ebb and flow over the past twenty years. Hence,
3

individual student achievement may not be optimum based on an inclusive class setting
as a placement for all students needing special education services.

PURPOSE OF THE STUDY
The purpose of this exploratory quantitative study was to examine the academic
success of students in Algebra 1 inclusion classes to determine if achievement might
differ between students of varying abilities. This will be of interest to Algebra 1
classroom teachers to inform their practice and administrators to consider in policy
matters regarding full inclusion Algebra 1 classes. The setting of this investigation took
place in Algebra 1 inclusive classrooms located in a Northeastern Ohio urban high
school.

SIGNIFICANCE OF THE STUDY
The results of this study may be instrumental in having educators and policy
makers alike reflect upon their practices to improve the academic outcomes of students
with varying abilities in mathematics education. Also, this research contributes to the
continued discussion regarding the appropriate placement of students with special
education needs.

PRIMARY RESEARCH QUESTIONS
RQ1: Is there a statistically significant difference in the academic success
(proficient and above, below proficient) between students with special needs and students
without special needs who are placed in Algebra 1 inclusion classes that use short-cycle
formative assessments?
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RQ2: Is there a statistically significant difference in the academic success
(proficient and above, below proficient) for all Algebra 1 inclusion classes that use shortcycle assessments?

HYPOTHESES
Ho (1): There is no statistically significant difference in the academic success
(proficient and above, below proficient) between students with special needs and students
without special needs who are placed in Algebra 1 classes that use short-cycle formative
assessments.
Ho (2): There is no statistically significant difference in the academic success
(proficient and above, below proficient) of all Algebra 1 classes that use short-cycle
assessments.

RESEARCH DESIGN
This study is non-experimental and descriptive in its design and therefore
exploratory. As such, there is no control group used in this investigation. This
quantitative study will use appropriate statistical techniques to investigate the academic
success (proficient and above, below proficient) between students with special needs and
students without special needs who are enrolled in Algebra 1 inclusion classes. The
setting of this investigation will take place in Algebra 1 inclusive classrooms located in a
Northeastern Ohio urban high school.

LIMITATIONS AND DELIMITATIONS
Limitations
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Student attendance during the 20-day instructional cycle prior to taking the
assessment and the fidelity of the environment in which the test is taken. Also, the
quality/nature of instruction during the 20-day instructional cycle. Moreover, the results
of this study are not generalizable to other populations other than the participants of this
study.

Delimitations
This investigation was conducted at a high school located in a northeast Ohio
urban school district. Students enrolled in select Algebra 1 classes at the high school
participated in the study.

DEFINITION OF TERMS
Formative Assessments: "Formal and informal processes teachers and students use
to gather evidence for the purpose of improving learning" (Scott, 2018).
Inclusion: The enrollment of students with disabilities in the regular classroom
they would have attended if they did not have disabilities (Brewton, 2005).
Academic Achievement: Grades assigned by teachers and/or test score results that
reflect the skills developed and knowledge attained by students regarding the subject
matter (Brewton, 2005).
SUMMARY
Following this introductory chapter, the subsequent chapters will set forth a
review of the literature in this field of study (chapter two), methodological approaches
used in developing, collecting and analyzing the data (chapter three). The results are
presented in chapter four. For chapter five, the study findings are discussed and
6

summarized. Furthermore, chapter 5 concludes with a discussion of the limitations of the
study and recommendations for further research.
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CHAPTER II: Background and Literature Review
Central to this literature review are the aspect of federal school mandates, school
accountability, and formative assessments. These three foci are presented in the following
subheadings. First, following is a brief history of federal mandates that address efforts to
achieve access to an equitable education for all children.
FEDERAL SCHOOL MANDATES
This discussion is prefaced with the efforts from The Supreme Court decision of
Brown vs. the Board of Education. Successively, presented are The Elementary and
Secondary Act (ESEA), ESEA: Title 1, No Child Left Behind (NCLB) of 2001 – a
reauthorization of the ESEA, P.L. 94-142, and the Individuals with Disabilities Education
Act (IDEA) – a reauthorization of the P.L. 94-142.
The Brown vs. Board of Education (1954) decision ruled that the racial
segregation of public schools is unconstitutional. A reverse decision of the separate but
equal argument in the Plessy vs. Ferguson (1896) case. The Supreme Court ordered that
public schools be desegregated. Accordingly, there were efforts to desegregate public
schools that included busing, reassignment of teachers, redistricting, and schools of
choice (England, 2006).
The Elementary and Secondary Act (ESEA) in 1965 made provisions for
preschool aged children to receive experiences that would be more culturally compatible
with the expectations of schools (England, 2006). The ESEA: Title 1 provided funding
for those considered to be culturally deprived to receive interventions in reading and
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mathematics to help close the achievement gap between disadvantaged and the more
affluent students and white and minority students (England, 2006).
No Child Left Behind (NCLB) of 2001 – a reauthorization of the ESEA, in which
the ESEA: Title 1 was included as a provision, required states to develop content
standards in mathematics, reading, and science as well as state mandated assessments. In
reporting the results of the assessments, measures of student performance determined if
the students and subgroups obtained Adequately Yearly Progress (AYP). Hence, the age
of accountability (England, 2006).
The Individuals with Disabilities Education Act (IDEA) is a reauthorization of the
P.L. 94-142 of 1970 (O’Laughlin & Lindle, 2014). IDEA and its predecessor, P.L. 94142, are federal policy concerning the rights of students with disability and every
student’s right to a free and appropriate public education (FAPE). Included in IDEA is a
provision for the least restrictive environment (LRE) which requires students to
participate in educational environments that offer a continuum of services as determined
by their respective Individual Education Program to maximize academic and social
development (O’Laughlin & Lindle, 2014; Doody & O'Connor, 2012). O’Laughlin &
Lindle (2014) asserted that:
“… state and federal guidance documents interpret LRE as a continuum of
services for student support rather than as a dichotomous choice of staying in a
general education classroom or placement in a full-time special education
classroom (Alquraini, 2013; Armstrong, Armstrong, & Spandagou, 2011; Yell,
1998).”
On the other hand, Doody & O'Connor (2012) suggested that the philosophy of
special education is moving from a philosophy of integration to one of inclusion. This
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echoes an issue posed in the problem statement of this current study that there is a new
direction in special education moving towards total inclusive classes. Smith (2021)
offered evidence-based practices that can be used in the general classroom to support
learners with disabilities along with orientation modules about thirteen disability
categories. Moreover, Brewton (2005) asserted that a main emphasis of NCLB is
“ensuring access to an effective and equitable education for children and youth with
disabilities.”
The previous brief introduction to federal mandates contained efforts to combat
school segregation, close the achievement gap among subgroups, and detailed the rights
of students with disabilities.
Also, highlighted were the state-mandated assessments resulting from NCLB and
the reporting of student performance to determine a school’s AYP. The next section
covers the aspect of school accountability.
SCHOOL ACCOUNTABILITY
As mentioned in the previous section, federal school mandates, the NCLB
requires state-mandated assessments. In this current study, the focus will be particularly
concerned with assessments in the content area of mathematics. In the following
paragraphs, a snapshot of high stakes testing, value-added student growth measures, and
school improvement plans are presented.
HIGH STAKES TESTING
A test is considered high stakes “if any of the following depends upon it: student
promotion or graduation, accreditation, funding cuts, teacher bonuses, a widely
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publicized school grading or ranking system, or state assumption of at least some school
responsibilities (Greene, Winters, and Forster, 2004).”
An aim of high-stakes testing is to assure that all students receive a high-quality
education and achieve levels of proficiency in the assessed content areas. However,
opponents of such tests have argued that these measures marginalize those students who
are less likely to prove proficient in the content being assessed (Diamond & Spillane,
2004).
The implementation of these tests has the potential of increasing school drop-out
rate which in-turn effects the graduation rate that negatively impacts the school’s report
card. Another cited concern in Diamond & Spillane (2004) is low self-esteem.
Proponents of high-stakes testing have asserted that it creates incentives for
improvement. Also, proponents have argued that test results can be used in driving
decisions, such as, data-driven instruction and/or the selection of programs (Diamond &
Spillane, 2004).
Schools and districts were evaluated on the average performance of students on
high-stake state assessments. Now, there is an interest in using growth measures for
determining AYP and reporting of students’ performance. Growth measures are
discussed in the following paragraphs.
VALUE-ADDED (STUDENT GROWTH MEASURES)
The State of Ohio has adopted a value-added growth model as a measure of
student growth for determining AYP. This measure of growth uses the achievement
scores of the same student for two consecutive years to determine student or group
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progress. Additionally, “the value-added growth model controls for mobility of students
between schools from year to year and use accounts for students’ prior achievement and
effects of their family background.” (Blank, 2010).
A value-added estimate for a school is the difference between its actual growth
and its expected growth. So, “schools can demonstrate positive achievement growth, but
still have a value-added estimate that is negative.” (Blank, 2010).
The metrics for reporting in Ohio are value-added gain, standard deviation, and
whether the gain meets expectations. Also, Ohio “includes growth statistics as part of
broader web-based school indicators report.” (Blank, 2010).
Blank (2010) reported that:
`

“Report cards provide state ratings for each school based on all indicators,
including AYP. Ohio uses a separate projection growth model to determine school
growth to AYP, with projections based on prior performance in four core subjects.
Students must be on a path to proficiency within two years.”
In closing, “some states have developed their growth models for several other

purposes, including state accountability for a broader range of students; indicators of
change over time within schools; or school improvement planning.” (Blank, 2010). The
latter of these purposes will be discussed in the following discussion.
SCHOOL IMPROVEMENT PLANS
Schools have developed school improvement plans (SIPs) in response to the
academic shortcomings as reported on the respective school district’s report card
(VanGronigen & Meyers, 2017). It is expected that the SIPs will increase the school’s
performance thereby improving student performance on state-mandated assessments.
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VanGronigen & Meyers (2017) indicated that many studies have shown that a
positive relationship exists between the quality of the SIP and student achievement. In
their 2017 study, VanGronigen & Meyers used a one-semester model as opposed to the
year-long model for school improvement planning of three low-performing schools.
Using shorter cycles in the planning process was thought to improve the organization’s
ability to be more responsive to situational outcomes.
Results of the study suggested that principals “do not often set compelling
turnaround visions or engage in deep root cause analysis to identify meaningful focus
areas.” Vangronigen & Meyers (2020) concluded that there is still great potential for
short-cycle SIPs.
Some school district improvement plans have identified the implementation of
short-cycle formative assessment as a strategy to address the concerns of academic
achievement (Baum, 2011). It is with this acknowledgement that a review of formative
assessments and achievement follows in the proceeding discussion.
FORMATIVE ASSESSMENTS AND ACHIEVEMENT
While Scott (2018) asserted that formative assessments were an effective means
in improving student growth, M. van den Berg et. al (2018) contended that empirical
evidence to support the effectiveness of classroom formative assessments was limited at
best.
Kline (2013) reported that formative assessment was positively correlated with
achievement in mathematics. While some studies have reported an effect size between
0.4 and 0.7, other studies have found high yield effect sizes between 0.80 and 0.85 (M.
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van den Berg et. al, 2018). Effect sizes of this later magnitude would be welcome in any
classroom setting.
Investigators, M. van den Berg et. al (2018), conducted a study using classroom
formative assessments (CFA) where a treatment and control group was employed. From
this study, the pre/post tests found no significant differences between the control and
treatment groups. “However, there appeared to be a positive relationship between the
CFA and the performance of the 5th graders” (M. van den Berg et. al, 2018).
Major findings from a study by Kline (2013) supported the positive relationship
between formative assessment and student achievement in mathematics, as well as,
reading. Short-cycle formative assessments were found especially promising for
positively impacting the achievement of students who were economically disadvantaged
(Kline, 2013). Moreover, long-cycle assessments were deemed to be effective based on
the frequency of their use.
Fore et. al (2008) conducted a study of classroom placement (inclusive and noninclusive) for secondary students that were identified with specific learning disabilities
(SLD). The mathematics and reading results from the MAST (multi-level academic
survey test) used in this study were not found to be statistically significant between the
inclusive and non-inclusive class settings. This study can be used as an example that
would support the move towards total inclusive classes. However, the research to date
regarding the appropriate placement for special education services is inconclusive (Fore
et. al, 2008).
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Brewton (2005) is another study that examined the effects of inclusive and noninclusive settings on student achievement. However, this study focused on the students
without special education needs in middle school mathematics classes. Using the
appropriate proficiency test for grade levels 5th through 8th grade, the results of students
without special education needs in an inclusive setting was compared to the results of the
students without special needs in a non-inclusive setting. Additionally, interviews and
focus groups were used to collect data from the principals and the teachers of the
students.
The results did not show any significant differences between the students in the
two settings. Also, it was noted that there were no disruptions when placing students with
special needs in the same environment with students without special needs.
In summary, the verdict is still out on the appropriate placement of students with
education needs (Fore, 2008). However, the movement towards full inclusive classes is
still gaining momentum. Although, M. van den Berg et. al (2018) claimed that not much
is known about the effectiveness of formative assessment in mathematics education, the
literature seems to bear out that formative assessments can help to make positive gains in
the academic achievement.
Moreover, Brewton (2005) asserted that a main emphasis of NCLB is “ensuring
access to an effective and equitable education for children and youth with disabilities.”
This leads to the question of equity in the implementation across all Algebra 1 classes in
a school. Which leads to the question: Are all Algebra 1 classes equal? Hence - How
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might academic achievement differ between students with varying abilities in Algebra 1
inclusion classes?
Central to this literature review was the aspect of federal school mandates, school
accountability, and formative assessments. In the next chapter, the methods used in the
inquiry of this current study will be presented.
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CHAPTER III: METHODOLOGY
The purpose of this quantitative study is to examine the academic success of
students in Algebra 1 inclusion classes to determine if achievement might differ between
students of varying abilities.
This chapter will present the methodology of this current research and consider
works of previous researchers in terms of methods employed during their respective
inquiry. Also, this chapter will explain procedures for data collection, data management,
data analysis, setting and participant selection. Additionally, ethical issues and possible
biases of the researcher will be made known, if any. To this end, the following methods
will be employed.
SETTING AND PARTICIPANTS
Participants of interest will be 14 – 16 years of age, African American students
attending the same urban high school located in a Northeast Ohio high-poverty
neighborhood. All students will be enrolled in Algebra 1 inclusive settings consisting of
students with special needs and students without special needs. Both female and male
students will be included in the study. Students will be scheduled to attend 50-minute
classes for 4 days per week. One day per week (Monday) will be reserved for
asynchronized instruction. All students will be required to complete short-cycle Algebra
1 pre- and post-tests. As such, a convenient sample will be employed to select students
who are enrolled in Algebra 1 inclusion classes at the same high school. This group of
students will consist of both ninth and tenth-grade students.
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It is expected that the results will be generalizable to the population under study
therefore a mixed method design will be employed because data was collected only from
one school. Threats to the generalizability of this study to the population under study
would be the low number of groups employed. Additionally, the tenth-grade cohort was
enrolled in a 2-year Algebra 1 curriculum versus a 1-year Algebra 1 curriculum for the
ninth-grade cohort.
A priori power analysis, using an alpha level of 0.05 and a population effect size
of 0.35 estimated that a desired sample size of 49 participants will yield an actual power
of 0.8038939. In the calculation of the priori power analysis, multiple regression was
used while considering the possible relationship between academic achievement (posttest
scores) and the following seven variables: pretest scores, gender, year grade, instructional
unit, teachers’ years of teaching experience, SPED status, and attendance, while
controlling for OST Mathematics test scores. See Appendix A for the display and printout
of the power analysis.
INSTRUMENTATION
The assessments are administered using the Illuminate Education web-based
testing portal. The items used to target specific learning standards for each assessment are
found in Appendix B and Appendix C.
PROCEDURE
Pre/post-tests will be administered through the Illuminate Education web-based
testing portal. The assessments will be designed to target specific learning
standards/outcomes during a specific 20-day instructional cycle for students enrolled in
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Algebra 1 classes. A pretest will be administered prior to a 20-day instructional cycle and
the results will be recorded in the Illuminate Education database management system. A
partial list of the 20-day instructional cycles scheduled throughout the academic schoolyear is as follows:
10/28/21 – 12/3/21
12/6/21 – 1/18/21
1/19/21 – 2/17/21
2/18/21 – 3/18/21
During the 20-day instructional cycle, teachers will implement changes in the
classroom based on shared expectations and instructional strategies identified by the
teacher and/or Teacher-based Team. After the end of the 20-day instructional cycle, a
posttest will be administered to the students enrolled in Algebra 1 classes. Afterwards,
the posttest results will be automatically recorded in the Illuminate Education database
management system. The items on the pretest and posttest are identical. Therefore, the
results can be used to measure gain in establishing student achievement.
No alterations or interventions will be implemented other than those used in
normal established educational practices. Therefore, there is minimal risk to the
participants and the likelihood of harm or discomfort will not be greater than any
ordinarily encountered in daily life.
There are no issues with ethical considerations due to confidentiality or informed
consent. All measures will be non-intrusive and the participants’ privacy will be
protected by removing any personal identifying information prior, during, or after the
study. As such, there is no risk of privacy or confidentiality breach in the reported results.
There will not be any alterations or interventions implemented other than those used in
19

normal established educational practices. As such, it is expected that the requirement of a
having a consent form will be waived.
If needed, an informed consent form will be obtained from the participants’ legal
guardian via email correspondence, or a hardcopy will be sent home with the student and
then returned after the signature has been obtained from the legal guardian. Also, if an
assent form is needed then the participants will obtain and return the form via email or
through the Google Classroom platform. Eligible participants will be selected only after
the Institutional Review Board (IRB) review and approval of the study. No data will be
collected until after IRB approval (Appendix D). Prior to conducting this research, the
investigator successfully completed a course “Protecting Human Research Participants
(PHRP) Online Training” which is required of anyone intending to conduct research
involving human participants. A certificate was given to the investigator as evidence of
course completion. See Appendix E for a copy of the PHRP certificate.
After IRB approval, pre/posttest data will be collected and recorded in Excel of
students who completed both the pre- and posttest for the upcoming 20-day instructional
cycle immediately following IRB approval. Thereafter, student-level independent
variables (IVs), class-level IVs, and school-level IVs will be identified and then included
the Excel file along with the pre-posttest results. Values of all independent variables will
be requested and then obtained from a school district administrator who has access to the
school district’s archived database system (EMIS: Education Management Information
System).
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The following subsection will briefly describe how the data will be processed,
analyzed, and statistically describe the sample followed by the inference procedure for
each research question.
DATA PROCESSING AND ANALYSIS
Table 1 provides a list of the independent and dependent variables to be used in
this current study to examine the academic success of students in Algebra 1 inclusion
classes to determine if achievement might differ between students of varying abilities. A
multilevel model (mixed model) will be used to examine this query. Using a two-level
analysis will account for both the variability of students as well as the variability of
classes. (M. van den Berg et al., 2018).
Table 1. Independent and Dependent Variables
Level 1:
Level 2: Class IVs Level 3: School IVs
Dependent Variables
Student IVs
(DVs)
SPED
Teacher’s years of
OST
Posttest
Status
experience
Grade Level Instructional Unit
OST_2019
Gain
Gender
OST_2021
Absence
Pretest
Chronic
Absence**
** Not included in the power analysis provided. Attendance as a continuous variable was
used instead.
The following variables are dichotomous with the associated references provided.
IEP (ref = yes)
Grade Level (ref = grade 9)
Gender (ref = boy)
InUnit (ref = systems)
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Absence (ref = yes)
The methods applied in this current study are similar to those used by M. van den
Berg et al. (2018). M. van den Berg et al. (2018) implemented a multilevel regression
analysis and performed a two-level analysis.
The sample will consist of students with disabilities and students without
disabilities that are in the 9th and 10th grade that are enrolled in Algebra 1 inclusion
classes. Appropriate descriptive statistics will be provided indicating measures of center
(the mean) and spread (standard deviation) for all continuous variables.
Other research questions for this study were as follows:
RQ1: Is there a statistically significant difference in pre-test scores between
students with special needs and students without special needs who are placed in Algebra
1 inclusion classes when controlling for state assessments?
RQ2: Is there a statistically significant difference in the post-test scores between
students with special needs and students without special needs who are placed in Algebra
1 inclusion classes when controlling for state assessments?
RQ3: Is there a statistically significant difference in the gain of pre-test scores
versus post-test scores between students with special needs and students without special
needs who are placed in Algebra 1 inclusion classes when controlling for state
assessments?
SUMMARY
This chapter presented the methodology to be used in this current research and
considered works of previous researchers in terms of methods employed during their
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respective inquiry. Also, this chapter explained procedures for data collection, data
management, data analysis, setting, and participant selection. Additionally, ethical issues
and possible biases of the researcher were made known, if any.
The following chapter presents the results of this current study.
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CHAPTER IV: RESULTS
This chapter presents the results of this current study. The purpose of this
quantitative study is to examine the academic success of students in Algebra 1 inclusion
classes to determine if achievement might differ between students of varying abilities.
Materials and methods are presented in the first section. In the second section, a
discussion of the results for each research question follows in the data analysis.
MATERIALS AND METHODS
The descriptive statistics are included along with the models for the respective
research questions as they are addressed. During the research process, the two primary
research questions presented in Chapter One were combined to form one primary
research question that reflects a broader lens of inquiry covering the overall purpose of
this study. Additionally, the research questions presented in Chapter 3 have been replaced
with ten additional research questions to address the broader lens of inquiry. For the first
three research questions, a sample of fifty-two cases are included. A sample of thirty-four
cases are included in research questions 4 through 10. Accordingly, this study will
employ various models of multiple regression analysis and analysis of covariance (M.
van den Berg et al., 2018). These modifications were made after discussions with the
investigator’s thesis advisor. The new primary research question and the new ten
additional research questions are presented in the data analysis section along with an
analysis for each research question.
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DATA ANALYSIS
Primary Research Question: How might the academic achievement of students in
Algebra 1 inclusion classes differ between students of varying abilities?
Research Question 1: Are IEP, Absence, and Pretest significant predictors of
Posttest?
A standard multiple regression was performed between Posttest as the dependent
variable (mean = 41.28, SD = 21.97) and Pretest, IEP, and Absence as the independent
variables. No cases had missing data, so the results were calculated on the full sample
data, n = 52. Since the number of cases per predictor easily exceeds 15, there was no
concern with adequate sample size. Analysis was performed using R (R Core Team,
2022).
Results of the evaluation of the assumptions indicated concern with independence
but no concern for normality of error terms, equal error variances, or multicollinearity.
Independence assumption could not be verified as Durbin-Watson test: D-W Statistic =
0.67, p < .001. Shapiro’s test for normality revealed no concerns: W = 0.99, p = .90.
Additional plots used to check the normality and equal variance assumptions are
presented in Figure 1. Multicollinearity was examined using Variance Inflation Factors,
which ranged from 1.02 (Pretest) to 1.06 (IEP).
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Figure 1. Plot for Normality Assumption
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Figure 2. Plot for Equal Variance Assumption

Table 2 displays the correlation between the variables, unstandardized regression
coefficients, and the adjusted R2. A test of the full model against the intercept only model
was significant: F(3, 48) = 3.20, p < .05. The set of predictors in combination contributed
to approximately 11.5% of the variance in Posttest. One regression coefficient included in
the model emerged significant. So, test statistic values and confidence intervals are
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presented: Pretest (t = 2.59, (0.106, 0.851)). Examination of the outlier cases, high
standardized residuals, and influential cases led to the deletion of no cases.

Table 2. Summary Output for Regression Model
Variables Pretest
IEP
Absence B
Posttest
0.36
Pretest
-------0.48*
IEP
--------1.21
Absence
-------10.12
Intercept
26.40***
Means
St. dev.
Freq/%

SE
0.185
6.386
6.766
6.258

26.59
15.78
No:
36(69%)
Yes:
16(31%)

No:
39(75%)
Yes:
13(25%)

Adjusted R2= 11.5%
F(3, 48) = 3.203, p < .05
Note: *significant at the .05 level; **significant at the .01 level; ***significant at the
.001 level
Research Question 2: Are InUnit, TExp, and Pretest significant predictors of
Posttest?
A standard multiple regression was performed between Posttest as the dependent
variable (mean = 41.28, SD = 21.97) and Pretest, InUnit, and TExp as the independent
variables. No cases had missing data, so the results were calculated on the full sample
data, n = 52. Since the number of cases per predictor easily exceeds 15, there was no
concern with adequate sample size. Analysis was performed using R (R Core Team,
2022).
Results of the evaluation of the assumptions indicated concern with independence
but no concern for normality of error terms, equal error variances, or multicollinearity.
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Independence assumption could not be verified as Durbin-Watson test: D-W Statistic =
0.773, p < .001. Shapiro’s test for normality revealed no concerns: W = 0.98, p = .57.
Additional plots used to check the normality and equal variance assumptions are
presented in Figure 3 and Figure 4.

Figure 3. Plot for Normality Assumption
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Figure 4. Plot for Equal Variance Assumption

Table 3 displays the correlation between the variables, unstandardized regression
coefficients, and the adjusted R2. A test of the full model against the intercept only model
was significant: F(2, 49) = 7.59, p < .001. The set of predictors in combination
contributed to approximately 20.5% of the variance in Posttest. All regression
coefficients included in the model emerged significant. So, the test statistic values and
confidence intervals are presented: Pretest (t = 2.97, (0.167, 0.866)); InUnit (t = -2.64, (-
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26.582, -3.618)); and Intercept (t = 5.82, (24.508, 50.327)). Examination of the outlier
cases, high standardized residuals, and influential cases led to the deletion of no cases.
Table 3. Summary Output for Regression Model
Variables Pretest
InUnit
Teacher B
Posttest
0.36
Pretest
-------0.52**
InUnit
--------15.10*
Teacher
-------NA
Intercept
37.42***
Means
St. dev.
Freq/%

SE
0.174
5.714
NA
6.424

26.59
15.78
Systems:
34(65%)
Statistics:
18(35%)

A:
34(65%)
B:
18(35%)

Adjusted R2= 20.54%
F(2, 49) = 7.59, p < .001
Note: *significant at the .05 level; **significant at the .01 level; ***significant at the
.001 level
Research Question 3: Is there a significant difference in mean Posttest across IEP
and Absence when controlling for Pretest?
A two-way between groups analysis of covariance (ANCOVA) was used to
examine the difference in achievement as indicated by Posttest across IEP and Absence
while controlling (adjusting) for Pretest as a covariate. Types of students were those with
an IEP and those without an IEP. Level of absences were dichotomized as being
chronically absence or not. All analyses were conducted using R (R Core Team, 2022).
Descriptive statistics are presented in Table 4.

31

Table 4. Descriptive Statistics
Variable
Frequency Mean
IEP
Absence
Posttest
Pretest

Yes
No
Yes
No

16(31%)
36(69%)
13(25%)
39(75%)
52(100%)
52(100%)

--------------------------------41.28
26.59

Standard
deviation
--------------------------------21.97
15.78

Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(3, 48) = .36, p = .78. However, the results from a ShapiroWilkes Test indicates that normality might be a concern, W = .95, p < .05.
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Figure 5. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of Pretest and the IVs was not statistically significant: Pretest *FIEP,
F(1, 46) = .48, p = .49 and Pretest*FAbsence, F(1, 46) = .01, p = .93 which indicates no
concern for the homogeneity of regression slopes assumption.
Also, independence between the interaction of Pretest and FAbsence can be
assumed F(1, 49) = .29, p = .59. Additionally, the interaction of Pretest and FIEP, F(1,
49) = .72, p = .40 supports the independence assumption.
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Figure 6. Regression Slopes Plot - IEP
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Figure 7. Regression Slopes Plot - Absence

After adjusting for the covariate, Pretest, all measures were found not to be
statistically significant. FIEP, F(1, 48) = .05, p = .83, partial-η² = .001; FAbsence, F(1,
48) = 2.88, p = .10, partial-η² = .06. The effect sizes indicate a small effect for FIEP, a
medium effect for FAbsence, and a medium effect, partial-η² = .12, for the covariate,
Pretest. Observed power, which was calculated using G*Power, was .89.
Research Question 4: Are IEP and OST significant predictors of Gain?
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A standard multiple regression was performed between Gain as the dependent
variable (mean = 16.47, SD = 20.59) and OST and IEP as the independent variables. No
cases had missing data, so the results were calculated on the full sample data, n = 34.
Since the number of cases per predictor easily exceeds 15, there was no concern with
adequate sample size. Analysis was performed using R (R Core Team, 2022).
Results of the evaluation of the assumptions indicated concern with independence
but no concern with normality of error terms, equal error variances, or multicollinearity.
Independence assumption could not be verified as Durbin-Watson test: D-W Statistic =
1.15, p < .01. Shapiro’s test for normality revealed no concerns: W = 0.96, p = .32.
Additional plots used to check the normality and equal variance assumptions are
presented in Figure 6. Multicollinearity was examined using Variance Inflation Factors,
which was identical at 1.25 (Gain) and 1.25 (IEP).
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Figure 8. Plot for Normality Assumption
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Figure 9. Plot for Equal Variance Assumption

Table 5 displays the correlation between the variables, unstandardized regression
coefficients, and the adjusted R2. A test of the full model against the intercept only model
was not significant: F(2, 31) = 1.802, p = .35. The set of predictors in combination
contributed to approximately 0.5% of the variance in Gain score. None of the regression
coefficients included in the model emerged significant. Examination of the outlier cases,
high standardized residuals, and influential cases led to the deletion of no cases.
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Table 5. Summary Output for Regression Model
Variables
Gain
OST
IEP
OST
0.172
-------IEP
-------Intercept
Means
St. dev.
Freq/%

16.47
20.59

B
0.264
8.9768
-163.91

SE
0.192
8.2467
130.457

672.29
20.83
No:
22(65%)
Yes:
12(35%)

Adjusted R2= 0.5%
F(2, 31) = 1.802, p = .35
Note: *significant at the .05 level; **significant at the .01 level; ***significant at the
.001 level
Research Question 5: Is there a significant difference in mean Gain values across
IEP and Absence when controlling for OST?
A two-way between groups analysis of covariance (ANCOVA) was used to
examine the difference in achievement as indicated by Gain (posttest scores – pretest
scores) across student type and level of absences while controlling (adjusting) for OST
(Ohio State Test) as a covariate. Types of students were those with an IEP and those
without an IEP. Level of absences were dichotomized as being chronically absence or
not. All analyses were conducted using R (R Core Team, 2022). Descriptive statistics are
presented in Table 6.
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Table 6. Descriptive Statistics
Variable
Frequency Mean
IEP
Absence
Gain
OST

Yes
No
Yes
No

12(35%)
22(65%)
10(29%)
24(71%)
34(100%)
34(100%)

--------------------------------16.47
672.29

Standard
deviation
--------------------------------20.59
20.83

Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(3, 30) = .52, p = .67. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = .98, p = .84.
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Figure 10. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of OST and the IVs was not statistically significant: OST*IEP, F(1, 28)
= 2.24, p = .15 and OST*Absence, F(1, 28) = .29, p = .59 which indicates no concern for
the homogeneity of regression slopes assumption. Also, independence between the
covariate OST and Absence can be assumed F(1, 31) = .37, p = .55. However,
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independence between the covariate OST and IEP is statistically significant, F(1, 31) =
7.89, p < .01. Therefore, the independence assumption is violated.
Figure 11. Regression Slopes Plot - FIEP
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Figure 12. Regression Slopes Plot – FIEP:FAbsence

After adjusting for the covariate, OST, all measures were found not to be
statistically significant. IEP, F(1, 30) = .28, p = .60, partial-η² = .01; Absence, F(1, 30) =
1.66, p = .21, partial-η² = .05. The effect sizes indicate a small effect for IEP, Absence,
and a small effect (partial-η² = .05) for the covariate, OST. Observed power, which was
calculated using G*Power, was .81.
Research Question 6: Is there a significant difference in mean Gain values across
InUnit and TExp, when controlling for OST?
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A two-way between groups analysis of covariance (ANCOVA) was used to
examine the difference in achievement as indicated by Gain (posttest scores – pretest
scores) across instructional units and teacher while controlling (adjusting) for OST (Ohio
State Test) as a covariate. The two instructional units were statistics and systems of
equations. Teacher was dichotomized as A or B. All analyses were conducted using R (R
Core Team, 2022). Descriptive statistics are presented in Table 7.
Table 7. Descriptive Statistics
Variable
InUnit
TExp
Gain
OST

Frequency Mean
Systems
Statistics
A
B

22(65%)
12(35%)
22(65%)
12(35%)
34(100%)
34(100%)

--------------------------------16.47
672.29

Standard
deviation
--------------------------------20.59
20.83

Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(1, 32) = .33, p = .57. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = .96, p = .21.
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Figure 13. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. Also,
independence between the covariate OST and InUint can be assumed F(1, 32) = 1.33, p =
.26. Singularities were noticed for InUnit and TExp. Therefore, removing InUnit or TExp
would report the same results.
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Figure 14. Regression Slopes Plot – InUnit:TExp

After adjusting for the covariate, OST, all measures were found not to be
statistically significant. FInUnit, F(1, 31) = 3.53, p = .07, partial-η² = .10. The effect size
indicates a medium effect for FInUnit. Observed power, which was calculated using
G*Power, was 0.47.
Following are four one-way between groups analyses of covariance (ANCOVA)
that were used to examine the difference in achievement as indicated by Gain (posttest
scores – pretest scores) across student type, level of absences, instructional units, and
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teachers. Types of students were those with an IEP and those without an IEP. Level of
absences was dichotomized as being chronically absence or not (yes, no). The
instructional units were systems of equations and statistics. Teacher was coded as A and
B. All analyses were conducted using R (R Core Team, 2022). Descriptive statistics are
presented in Table 8.
Table 8. Descriptive Statistics
Variable
Frequency Mean
IEP
Absence
InUnit
TExp

Yes
No
Yes
No
Systems
Statistics
A
B

Gain
OST

12(35%)
22(65%)
10(29%)
24(71%)
22(65%)
12(35%)
22(65%)
12(35%)
34(100%)
34(100%)

----------------------------------------------------------------16.47
672.29

Standard
deviation
----------------------------------------------------------------20.59
20.83

Research Question 7: Do mean Gain values significantly vary across IEP when
controlling for OST?
Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(1, 32) = 0.04, p = .84. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = 0.96, p = .33.
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Figure 15. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of OST and the IEP was not statistically significant, F(1, 30) = 2.79, p =
.11, which indicates no concern for the homogeneity of regression slopes assumption.
However, independence between OST and IEP can’t be assumed F(1, 32) = 8.05, p <
.001.
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Figure 16. Regression Slopes Plot – IEP

After adjusting for the covariate, OST, there was no statistically significant
difference between IEP and Gain, F(1, 31) = 0.28, p = .60, partial-η² = .009. There was a
weak relationship between OST and IEP, F(1, 31) = 1.89, p = .18, partial-η² = 0.06. The
effect sizes indicate a small effect for IEP and a medium effect for the covariate, OST.
Observed power, which was calculated using G*Power = 0.45.
Research Question 8: Do mean Gain values significantly vary across Absence
when controlling for OST?
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Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(1, 32) = 0.84, p = .37. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = 0.97, p = .56.
Figure 17. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of OST and Absence was not statistically significant, F(1, 30) = 1.32, p
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= 0.26, which indicates no concern for the homogeneity of regression slopes assumption.
Also, independence between the covariate OST and Absence can be assumed F(1, 32) =
0.001, p = 0.97.
Figure 18. Regression Slopes Plot – Absence

After adjusting for the covariate, OST, there was no statistically significant
difference between Absence and Gain, F(1, 31) = 1.89, p = .18, partial-η² = .06. There
was a weak relationship between OST and Absence, F(1, 31) = 0.98, p = 0.33, partial-η²
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= 0.03. The effect sizes indicate a medium effect for Absence and a small effect for the
covariate, OST. Observed power, which was calculated using G*Power = 0.28.
Research Question 9: Do mean Gain values significantly vary across InUnit when
controlling for OST?
Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(1, 32) = 0.33, p = .57. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = 0.96, p = .21.
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Figure 19. Plot for Normality Assumption

Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of OST and the InUnit was not statistically significant, F(1, 30) = 0.29,
p = .60, which indicates no concern for the homogeneity of regression slopes assumption.
Also, independence between OST and InUnit can be assumed F(1, 32) = 1.33, p = .26.
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Figure 20. Regression Slopes Plot – InUnit
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After adjusting for the covariate, OST, there was no statistically significant
difference between InUnit and Gain, F(1, 31) = 3.53, p = .07, partial-η² = 0.10. There was
a weak relationship between OST and InUnit, F(1, 31) = 2.09, p = 0.16, partial-η² = 0.06.
The effect sizes indicate a medium effect for InUnit and a medium effect for the
covariate, OST. Observed power, which was calculated using G*Power = 0.47.
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Research Question 10: Do mean Gain values significantly vary across TExp when
controlling for OST?
Preliminary checks were conducted to ensure no violation of the assumptions for
conducting ANCOVA. Equal variances may be assumed as supported by Levine’s Test
of Homogeneity of Variance F(1, 32) = 0.33, p = .57. The results from a Shapiro-Wilkes
Test indicates normality is also not a concern, W = 0.96, p = .21.
Figure 21. Plot for Normality Assumption
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Assumptions specific to ANCOVA techniques were also not a concern. The
interaction effect of OST and TExp was not statistically significant, F(1, 30) = 0.29, p =
.60, which indicates no concern for the homogeneity of regression slopes assumption.
Also, independence between the covariate, OST, and TExP can be assumed F(1, 32) =
1.33, p = .26.
Figure 22. Regression Slopes Plot – TExp
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After adjusting for the covariate, OST, there was no statistically significant
difference between TExP and Gain, F(1, 31) = 3.53, p = 0.07, partial-η² = 0.10. There
was a weak relationship between OST and TExP, F(1, 31) = 2.09, p = 0.16, partial-η² =
0.06. The effect sizes indicate a medium effect for TExP and a medium effect for the
covariate, OST. Observed power, which was calculated using G*Power = 0.47.
In the following chapter, a summary of the study is provided along with a
discussion, limitations, and recommendations for future research.
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CHAPTER V: CONCLUSION
This chapter provides the purpose of the study along with the research questions
followed by a discussion divided into five sections. The first section of the discussion
summarizes the research within the motivation for conducting the study. The second
section of the discussion situates the research within the theoretical framework. The third
section of the discussion summarizes and compares the research to the results of the
literature review. The chapter concludes with a discussion of the limitations of the study
and recommendations for future research.

PURPOSE
The purpose of this exploratory quantitative study was to examine how academic
achievement might differ between students of varying abilities in Algebra 1 inclusion
classrooms located in a Northeastern Ohio high poverty high school. Another goal of this
study was to see what variables are predictive of academic achievement. The results of
this study may provide a means for teachers as well as administrators to reflect upon their
respective practices regarding the academic achievement of students with varying
abilities attending Algebra 1 inclusive classrooms that use short-cycle assessments as a
strategy for improving academic achievement. Also, it is expected that this study will
contribute to the continued discussion regarding the achievement and placement of
students receiving special services/supports.
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RESEARCH QUESTIONS
The primary research question and the sub-questions used to answer this query are
restated as follows:

Primary Research Question: How might the academic achievement of students in
Algebra 1 inclusion classrooms differ between students of varying abilities?
Research Question 1: Are IEP, Absence, and Pretest significant predictors of
Posttest?
Research Question 2: Are InUnit, TExp, and Pretest significant predictors of
Posttest?
Research Question 3: Is there a significant difference in mean Posttest across IEP
and Absence when controlling for Pretest?
Research Question 4: Are IEP and OST significant predictors of Gain?
Research Question 5: Is there a significant difference in mean Gain values across
IEP and Absence when controlling for OST?
Research Question 6: Is there a significant difference in mean Gain values across
InUnit and TExp, when controlling for OST?
Research Question 7: Do mean Gain values significantly vary across IEP when
controlling for OST?
Research Question 8: Do mean Gain values significantly vary across Absence
when controlling for OST?
Research Question 9: Do mean Gain values significantly vary across InUnit when
controlling for OST?
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Research Question 10: Do mean Gain values significantly vary across TExp when
controlling for OST?

MOTIVATION
The motivation for this current research is that the author of this study is a high
school teacher who for the last four years have been assigned to teach Algebra 1 in
inclusive classroom settings. In these Algebra 1 inclusive classroom settings, short-cycle
formative assessments have been used as a strategy to improve student achievement
outcomes in Algebra 1. With the implementation of short-cycle formative assessments
coupled with a movement towards total inclusion, it became apparent to the author that
investigations were needed to explore the academic achievement of students in Algebra 1
inclusive settings that use short-cycle assessments (Baum, 2011). Hence, this study
investigated the academic achievement of students of varying abilities in Algebra 1
inclusion classrooms that used short-cycle formative assessments.
Although measures were found not to be statistically significant, there was
practical significance concerning Gain as a measure of growth. Hence, individual student
achievement may not be optimum based on inclusive classroom settings as a placement
for all students needing special education services. This seems to be aligned with Fore
(2008) asserting that the verdict is still out on the appropriate placement of students with
special education needs. It is my hope that the results of this study and the
recommendations for future research herein will allow me to be of better service to all
students in improving their academic outcomes in Algebra 1.
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THEORETICAL FRAMEWORK
Although not proved to be statistically significant, the combination of levels of a
student not having an IEP and not being chronically absent is the only combination of
these two student characteristics that has showed a positive gain in achievement as a
measure of growth for this current study. This is contrary to the notion within the
theoretical framework of this study, access and equity, that every student receives the
resources necessary to be successful in their studies of reading, writing, and basic
arithmetic (Amadeo, 2022). Additionally, Roos (2019) offers inclusion as an ideology
concerned with equity in mathematics education.
In theory, no one would reasonably disagree that inclusion in the least restrictive
environment for all students. However, the results of this study have practical
significance in that those students with the combined characteristics of not having an IEP
and not being chronically absent faired far better with a positive growth versus a negative
growth for students with the combined characteristics of having an IEP and not being
chronically absent. This is a concern that was articulated in chapter one of this thesis that
student achievement may not be optimum based on an inclusive class setting for all
students needing special education services.
SUMMARY OF RESULTS
The methods applied in this current study are similar to those used by M. van den
Berg et al. (2018). M. van den Berg et al. (2018) implemented a multilevel regression
analysis and performed a two-level analysis. For this current study, regression analysis
was used to analyze Research Question 1 of this study and found IEP, Absence, and
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Pretest to be significant predictors of Posttest. However, these results should be
cautiously interpreted due to a violation of the independence assumption. Likewise,
regression analysis was used in the analysis of Research Question 2 of this current study
and found InUnit, TExp, and Pretest to be significant predictors of Posttest given the
same caution due to a violation of the independence assumption.
There were no statistically significant differences found for any of the other
analyses in this current study. Similarly, pre/post tests found no significant differences
between the control and treatment groups in a study using classroom formative
assessments (M. van den Berg et. al, 2018). On the other hand, Scott (2018) asserted that
formative assessments were an effective means in improving student growth.
Moreover, Kline (2013) found short-cycle formative assessment to be especially
promising for positively impacting the students who were economically disadvantaged.
However, M. van den Berg et. al (2018) contends that empirical evidence to support the
effectiveness of classroom formative assessments was limited at best. Lastly, Fore et. al
(2008) found the mathematics and reading results from the MAST (multi-level academic
survey test) not to be statistically significant between the inclusive and non-inclusive
class settings for secondary students that were identified with specific learning
disabilities.

LIMITATIONS
The assumption of independence was violated in the models used for Research
Questions 1, 2, 4, 5, and 7. This violation of the independence assumption requires
caution in the interpretation of the results of this study. Another limitation is that the
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small sample size limits statistical power. Another issue is the generalizability of this
study. The use of a convenient sample employed is a threat to the generalizability of the
study. Since a convenient sample provides no randomization in the design of the study
then the generalizability of the study is limited. So, this study is only representative of
the participants in this study and is not meant to be generalizable to any population
outside of the participants.

FUTURE RESEARCH
To further this current research, an analysis of coteaching models and its
relationships to the academic achievement of students of varying abilities in Algebra 1
inclusion classes. Also, the use of ELA state assessment scores as a predictor variable or
covariate in analyses might improve the statistical power of the study. Additionally, a
replication of the study with teacher variables provided such as years of experience, age,
race/ethnicity, gender, and level of education would enhance the study to include teacher
characteristics.
Moreover, it is recommended to develop a qualitative study to get some sense of
the quality of instruction delivered during the 20-day instructional cycle. Also, possibly
conduct an investigation regarding the engagement of students enrolled in classes.
Engagement might link to behaviors that would require socio-emotional inquiries.
Finally, replicate the study with more student variables provided such as socioeconomic
status, age, race/ethnicity, gender, grade level, and entry date (mobility) providing that
the sample size is adequate.
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Appendix A
This a display and print out of the a priori power analysis.

F tests - Linear multiple regression: Fixed model, R² increase
Analysis: A priori: Compute required sample size
Input:
Effect size f²
= 0.35
α err prob
= 0.05
Power (1-β err prob)
= 0.80
Number of tested predictors = 7
Total number of predictors = 8
Output: Noncentrality parameter λ = 17.1500000
Critical F
= 2.2490243
Numerator df
= 7
Denominator df
= 40
Total sample size
= 49
Actual power
= 0.8038939
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Appendix B
Pre/Post-test for Statistics.
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Appendix C
Pre/Post-test for Systems of Equations.
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Appendix D
IRB approval of application to conduct this study.
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Appendix E
Pre/Post-test items for the instructional unit of statistics.

79

80

